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(54) SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: a 5 

PROBLEM TO BE SOLVED: To simplify clock signal 
wiring in the shortest distance, and to stably and surely 
operate even a clock signal with high frequencies, and to 
reduce manufacturing costs. 

SOLUTION: A logic chip 7 formed in a multi-chip module 
is provided with a clock output terminal CKOT for 
outputting a clock signal. This clock output terminal 
CKOT is formed at the central part of the logic chip 7, 
and clock signal wiring CKIO is connected with each of 
clock signal input terminals CKIN of memories 3-6 
arranged near the peripheral part with the clock signal 
output terminal CKOT as a center. The clock output 
terminal CKOT is formed at the central part of the logic 
chip 7, so that the clock signal wiring CKIO connecting 
the clock output terminal CKOT with the clock signal input terminals CKIN can be easily and 
linearly wired in the shortest distance, and that the semiconductor device can be stably 
operated. 
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* NOTICES * . 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which the 1st semiconductor chip with which the clock 
output terminal which outputs a clock signal was prepared, and the 2nd two semiconductor chips 
or more with which the clock signal input terminal into which the clock signal outputted from said 
1st semiconductor chip is inputted was prepared are the semiconductor devices by which the 
surface mount was carried out to one wiring substrate, and is characterized by preparing the 
clock output terminal of said 1st semiconductor chip in the core of said 1st semiconductor chip. 
[Claim 2] The 1st semiconductor chip with which the clock output terminal which outputs a 
clock signal was prepared, The 2nd two or more semiconductor chips with which the clock signal 
input terminal into which the clock signal outputted from said 1st semiconductor chip is inputted 
was prepared are the semiconductor devices by which the surface mount was carried out to one 
wiring substrate. The semiconductor device characterized by having brought the clock output 
terminal of said 1st semiconductor chip close to the core of said 1st semiconductor chip, and 
having arranged it rather than other terminals in which it was prepared by said 1st 
semiconductor chip. 

[Claim 3] The process which the clock output terminal which outputs a clock signal prepares the 
1st semiconductor chip prepared in the core, The process for which the 2nd two or more 
semiconductor chips with which the clock signal input terminal into which the clock signal 
outputted from said 1st semiconductor chip is inputted was prepared are prepared, The process 
for which the wiring substrate which mounts said 1st and 2nd semiconductor chip with which 
clock signal wiring which wired the clock output terminal of said 1st semiconductor chip and the 
clock signal input terminal of said 2nd semiconductor chip with the shortest isometric distance 
was formed is prepared, The manufacture approach of the semiconductor device characterized 
by having the process which carries said 1st and 2nd semiconductor chip in said wiring 
substrate, and the process which forms two or more external terminals in said wiring substrate. 
[Claim 4] The process for which the 1 st semiconductor chip with which the clock output terminal 
which outputs a clock signal was brought close and prepared in the core rather than other 
terminals is prepared, The process for which the 2nd two or more semiconductor chips with 
which the clock signal input terminal into which the clock signal outputted from said 1st 
semiconductor chip is inputted was prepared are prepared, The process for which the wiring 
substrate which mounts said 1st and 2nd semiconductor chip with which clock signal wiring 
which wired the clock output terminal of said 1st semiconductor chip and the clock signal input 
terminal of said 2nd semiconductor chip with the shortest isometric distance was formed is 
prepared, The manufacture approach of the semiconductor device characterized by having the 
process which carries said 1st and 2nd semiconductor chip in said wiring substrate, and the 
process which forms two or more external terminals in said wiring substrate. 

[Claim 5] The process for which the 1st semiconductor chip with which the clock output terminal 
which outputs a clock signal was brought close and prepared in the core rather than a core or 
other terminals is prepared, The process for which the 2nd two or more semiconductor chips 
with which the clock signal input terminal into which the clock signal outputted from said 1st 
semiconductor chip is inputted was prepared are prepared, Clock signal wiring which wired the 



clock output terminal of said 1st semiconductor chip and the clock signal input terminal of said 
2nd semiconductor chip with the shortest isometric distance is formed. The process for which 
the wiring substrate which mounts either of said 1st and 2nd semiconductor chip in a front face, 
and mounts another side in a rear face is prepared, The manufacture approach of the 
semiconductor device characterized by having the process which carries said 1st and 2nd 
semiconductor chip in said wiring substrate, and the process which forms two or more external 
terminals in said wiring substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the internal wiring technique of semiconductor integrated circuit 
equipment, especially this invention is applied to optimization of clock signal wiring inside MCM 
(Multi Chip Module), and relates to an effective technique. 
[0002] 

[Description of the Prior Art] There is MCM as semiconductor integrated circuit equipment 
which realizes high integration and improvement in the speed. This MCM carries out the surface 
mount of the two or more semi-conductor bare chips to one wiring substrate. 
[0003] Moreover, MCM consists of logic chips, such as MPU (Micro Processing Unit) which 
controls circumference chips, such as SDRAM (Syncronous Dynamic Random Access Memory) 
and a flash memory, and these circumference chip. 

[0004] According to the place which this invention person examined, by MCM, the clock signal 
supplied from the outside is inputted into a logic chip through the clock signal input terminal 
which is an external terminal prepared in the wiring substrate. 

[0005] Dividing of the clock signal inputted into this logic chip is carried out, it is outputted from 
the clock signal output terminal of this logic chip, and is inputted into the clock signal input 
terminal prepared in the circumference chip through wiring formed in the wiring substrate, 
respectively. 

[0006] In addition, as an example to which this kind of semiconductor integrated circuit 
equipment is stated in detail, there are May 31, 1993. the Nikkei Business Publications issue. 
Susumu Koyama, Kunihiko Naruse (editorial supervision), and "practice lecture VLSI packaging 
technical (below)" P21 6-P228, and the configuration of a multi chip module etc. is indicated by 
this reference. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it was found out by this invention person 
with the above clock signal wiring techniques of semiconductor integrated circuit equipment that 
there are the following troubles. 

[0008] That is, since the clock signal output terminal prepared in the logic chip is prepared near 
the periphery of this logic chip, the wire lengths of clock signal wiring which connects a clock 
output terminal and the clock signal input terminal prepared in each circumference chip 
according to the layout of a circumference chip differ, and it has the problem that malfunction by 
timing dispersion of a signal etc, will arise. 

[0009] moreover — if wiring of other short clock signal wiring CKIOO is not extended in 
accordance with clock signal wiring of the longest wire length, either, when it is going to carry 
out clock signal wiring which connects the clock signal input terminal of each circumference 
chip, and the clock output terminal of a logic chip to isometric wiring, in order to reduce signal 
timing dispersion of a clock signal — 7 — it is — ** 

[0010] Furthermore, although it is possible to make it isometry physically by extending wiring 
with accordion wiring etc. for example, since it necessarily becomes isometry electrically neither 
by the parasitic capacitance of wiring, nor parasitism resistance, timing dispersion of a clock 



signal may arise. 

[0011] Moreover, there is a possibility which the clock signal to which the standup of a clock 
signal and falling become late by overall extension of a clock signal decreases of the 
phenomenon in which the reflected wave form by impedance mismatching etc. arises near the 
threshold which operates with a clock signal happening, and causing the malfunction of a 
semiconductor device. 

[0012] The purpose of this invention is to offer the semiconductor device which makes easy the 
shortest isometric wiring of clock signal wiring, can be stabilized even if it is the clock signal of 
high frequency, can operate certainly, and can lower a manufacturing cost, and its manufacture 
approach. 

[0013] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0014] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly 
explained among invention indicated in this application. 

[0015] That is, the 1st semiconductor chip with which the clock output terminal which outputs a 
clock signal was prepared, and the 2nd two semiconductor chips or more with which the clock 
signal input terminal into which the clock signal outputted from this 1st semiconductor chip is 
inputted was prepared consist of configurations by which the surface mount was carried out to 
one wiring substrate, and the semiconductor device of this invention prepares the clock output 
terminal of this 1st semiconductor chip in the core of a chip. 

[0016] Moreover, the 1st semiconductor chip with which the clock output terminal which outputs 
a clock signal was prepared, and the 2nd two semiconductor chips or more with which the clock 
signal input terminal into which the clock signal outputted from this 1st semiconductor chip is 
inputted was prepared consist of configurations by which the surface mount was carried out to 
one wiring substrate, rather than other terminals, the clock output terminal of this 1st 
semiconductor chip is brought close to a chip core, and the semiconductor device of this 
invention arranges it. 

[0017] Furthermore, the process for which the 1st semiconductor chip with which the clock 
output terminal to which the manufacture approach of the semiconductor device of this 
invention outputs a clock signal was prepared in the core is prepared, The process for which the 
2nd two or more semiconductor chips with which the clock signal input terminal into which the 
clock signal outputted from the 1st semiconductor chip is inputted was prepared are prepared, 
The process for which the wiring substrate which mounts the 1st and 2nd semiconductor chip 
with which clock signal wiring which wired the clock output terminal of the 1st semiconductor 
chip and the clock signal input terminal of the 2nd semiconductor chip with the shortest 
isometric distance was formed is prepared, It has the process which carries the 1st and 2nd 
semiconductor chip in a wiring substrate, and the process which forms two or more external 
terminals in this wiring substrate. 

[0018] Moreover, the process for which the 1st semiconductor chip which brought the 
manufacture approach of the semiconductor device of this invention close to a core rather than 
the terminal of others [ output terminal / which outputs a clock signal / clock ], and was 
prepared is prepared. The process for which the 2nd two or more semiconductor chips with 
which the clock signal input terminal into which the clock signal outputted from the 1st 
semiconductor chip is inputted was prepared are prepared, The process for which the wiring 
substrate which mounts the 1st and 2nd semiconductor chip with which clock signal wiring which 
wired the clock output terminal of the 1st semiconductor chip and the clock signal input terminal 
of the 2nd semiconductor chip with the shortest isometric distance was formed is prepared, It 
has the process which carries the 1st and 2nd semiconductor chip in a wiring substrate, and the 
process which forms two or more external terminals in this wiring substrate. 
[0019] Furthermore, the process which the clock output terminal to which the manufacture 
approach of the semiconductor device of this invention outputs a clock signal prepares a core or 
the 1st semiconductor chip which brought close to a core rather than other terminals, and was 
prepared, The process for which the 2nd two or more semiconductor chips with which the clock 



signal input terminal' into which the clock signal outputted from the 1st semiconductor chip is 
inputted was prepared are prepared, Clock signal wiring which wired the clock output terminal of 
the 1st semiconductor chip and the clock signal input terminal of the 2nd semiconductor chip 
with the shortest isometric distance is formed. It has the process for which the wiring substrate 
which mounts either of the 1 st and 2nd semiconductor chip in a front face, and mounts another 
side in a rear face is prepared, the process which carries the 1st and 2nd semiconductor chip in 
a wiring substrate, and the process which forms two or more external terminals in this wiring 
substrate. 

[0020] By the above thing, the shortest isometric wiring of the clock signal wiring which 
connects the clock output terminal of the 1st semiconductor chip and the clock signal input 
terminal of the 2nd semiconductor chip can be carried out easily. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on a drawing. 

[0022] (Gestalt 1 of operation) The layout explanatory view of the logic chip and memory by 
which drawing 1 was prepared in the semiconductor device by the gestalt 1 of operation of this 
invention, and drawing 2 The connection explanatory view of clock signal wiring by the gestalt 1 
of operation of this invention and drawing 3 The explanatory view of the chip electrode prepared 
in the logic chip by the gestalt 1 of operation of this invention and drawing 4 The explanatory 
view of the clock output terminal prepared in the logic chip by the gestalt 1 of operation of this 
invention and drawing 5 The explanatory view of the connection condition in clock signal wiring 
with the logic chip and memory by the gestalt 1 of operation of this invention and drawing 6 The 
explanatory view of the clock output terminal prepared in the logic chip prepared in the 
semiconductor device which this invention person examined, drawing 7 , and drawing 8 are the 
explanatory views of the connection condition in clock signal wiring with the logic chip and 
memory which this invention person examined. 

[0023] In the gestalt 1 of this operation, as shown in the semiconductor device 1 which is a multi 
chip module at drawing 1 , the wiring substrate 2 is formed. The wiring substrate 2 consists of a 
glass epoxy group plate etc., and the multilayer interconnection is formed. 

[0024] The surface mount of the memory (the 2nd semiconductor chip) 3-6 which is a bare chip, 
and the logic chip (the 1st semiconductor chip) 7 is carried out to the principal plane of the 
wiring substrate 2. Memory 3-6 consists of a SDRAM. The logic chip 7 is MPU etc. and manages 
control of this memory 3-6. ... 
[0025] The magnitude of the wiring substrate 2 consists of a square whose one side is about 
27mm, and the magnitude of memory 3-6 consists of a rectangle about 4.7mm and whose long 
side a' shorter side is about 8.2mm. The logic chip 7 serves as a square whose one side is about 
6.8mm. 

[0026] As shown in drawing 2 , the chip electrode for connection is formed in memory 3-6 and 
the rear face of the logic chip 7 in the shape of an array, and these chip electrode and the polar 
zone for connection of the wiring substrate 2 are electrically connected to them through the 
solder bump 8 who consists of oxidation resistant metals, such as gold or nickel, respectively. 
From here, a connection will think as solder. 

[0027] Moreover, the diameter of the magnitude of memory 3-6 and the globular form solder 
bump 8 formed in the logic chip 7 is about 0.1mm, and the distance of the center to center of 
the solder bump 8 whom the solder bump's 8 array spacing adjoins has become about 0.3mm. 
[0028] It applies to a core from the periphery section of this wiring substrate 2, for example, the 
polar zone of four trains is formed in the rear face of the wiring substrate 2 in the shape of an 
array in the predetermined pitch, and the solder bump (external terminal) 9 who consists of 
globular form solder is formed in it at these polar zone, respectively. 

[0029] The solder bump 9 is electrically connected to the inner layer of this wiring substrate 2, 
and the predetermined circuit pattern formed in the principal plane through the beer formed in 
the wiring substrate 2, respectively. 

[0030] And the polymerization of the solder bump 9 is carried out to the electrode (substrate 
electrode) formed in printed-circuit board P which mounts electronic parts etc., she is carried, 



and a semiconductor* device 1 is electrically connected by performing a reflow." 
[0031] Furthermore, as shown in drawing 3 , the chip electrode CCK is formed in the core of the 
logic chip 7. The chip electrode CCK carries out dividing of the clock signal inputted from the 
outside, and outputs it. By forming solder bump 8a in this chip electrode CCK, as shown in 
drawing 4 , it becomes the clock output terminal CKOT. 

[0032] Moreover, when the clock output terminal CKOT of the logic chip 7 is not formed in a 
core by constraint of a layout etc., rather than the solder bump 8 who becomes other terminals 
formed in the logic chip 7, this clock output terminal CKOT is brought close to a core, and is 
arranged. 

[0033] The clock signal input terminal CKIN which inputs the clock signal outputted from the 
clock output terminal CKOT of the logic chip 7 is formed in the core of memory 3-6, 
respectively. 

[0034] Memory 3-6 is arranged in near in the upper part of the logic chip 7, a lower part, and the 
side on either side, respectively, as shown in drawing 5 . The clock output terminal CKOT of the 
logic chip 7 and the clock signal input terminal CKIN of memory 3-6 are connected by the clock 
signal wiring CKIO. 

[0035] It connects with the clock signal input terminal CKIN of memory 3-6 in the shape of a 
cross joint focusing on the clock signal output terminal CKOT of the logic chip 7, respectively, 
and the clock signal wiring CKIO is wired, respectively so that this clock signal wiring CKIO may 
serve as the minimum distance linearly. 

[0036] Wiring formation of the clock signal wiring CKIO is formed by wiring, respectively to 
directly under [ of the clock signal input terminal CKIN of memory 3-6 ], and connecting the 
wiring to each clock signal input terminal CKIN with beer again, after connecting the clock output 
terminal CKOT of the logic chip 7 to wiring formed in the inner layer of wiring substrate 2 
directly under with beer, as shown in drawing 2 . 

[0037] By this, in the wiring distance of the clock signaloutput terminal CKOT of the logic chip 
7, and the clock signal input terminal CKIN of memory 3-6, it is short and isometry can be wired. 
[0038] Next, the clock signal wiring CKIOO of the semiconductor device which is the multi chip 
module which this invention person examined is explained using drawing 6 - drawing 8 . Here, the 
surface mount of four memory which is bare chips, and the logic chip 30 shall be carried out by 
the configuration of a semiconductor device on wiring substrates, such as a glass epoxy group 
plate, like the semiconductor device 1 in the gestalt 1 of this operation. 
[0039] As the logic chip 30 carried in a multi chip module is shown in drawing 6 , the clock 
output terminal CKOTT is formed near [ a certain ] the periphery of one side in this logic chip 
30. Drawing 6 shows the terminal of the clock output terminal CKOTT for simplification. 
[0040] Thus, when the clock output terminal CKOTT of the logic chip 30 is formed in the 
location where the semiconductor chip inclined, as shown in drawing 7 and drawing 8 , it 
becomes difficult to carry out isometric wiring of all the clock signal wiring CKIOO. 
[0041] Therefore, although a wire length must be extended and it becomes isometry physically in 
this case by forming other the short clock signal wiring CKIOO of other for the so-called 
accordion wiring AC etc. in accordance with the clock signal wiring CKIOO of the longest wire 
length, since there is a parasitism component of wiring, it does not necessarily become isometry 
electrically and there is a possibility that timing dispersion of a clock signal may occur. 
[0042] Moreover, even if it becomes isometry electrically, attenuation of a clock signal, collapse 
of a clock waveform, etc. arise by the increment in such a wire length, and there is a possibility 
of causing a malfunction. 

[0043] However, in the semiconductor device 1 in the gestalt 1 of this operation, since the clock 
signal output terminal CKOT is formed in the center section of this logic chip 7, about the wiring 
distance of the clock signal output terminal CKOT of the logic chip 7, and the clock signal input 
terminal CKIN of memory 3-6, it is the minimum distance easily and it becomes possible to wire 
isometry, respectively. 

[0044] Since it is short and the wire length of the clock signal wiring CKIO is made to isometry 
by that cause according to the gestalt 1 of this operation, even if clock frequency becomes high, 
it can be stabilized and a semiconductor device 1 can be operated. 



[0045] Moreover, when the wire length of the clock signal wiring CKIO becomes short, the wiring 

substrate 2 can be miniaturized and a semiconductor device 1 can be made small. 

[0046] (Gestalt 2 of operation) The layout explanatory view of the logic chip and memory by 

which drawing 9 was prepared in the semiconductor device by the gestalt 2 of operation of this 

invention, and drawing 10 are the explanatory views of the connection condition in clock signal 

wiring with the logic chip and memory by the gestalt 2 of operation of this invention. 

[0047] In the gestalt 2 of this operation, semiconductor device 1a which is a multi chip module 

consists of wiring substrates 2, such as a glass epoxy group plate, memory 3-6 which is a bare 

chip, and a logic chip 7 like the gestalt 1 of said operation, as shown in drawing 9 . 

[0048] The clock signal input terminal CKIN and the clock output terminal CKOT are formed in 

the core of these memory 3-6 and the logic chip 7, respectively. Here, when the clock output 

terminal CKOT of the logic chip 7 is not formed in a core by constraint of a layout etc., rather 

than the solder bump 8 who becomes other terminals formed in the logic chip 7, this clock 

output terminal CKOT is brought close to a core, and is arranged. 

[0049] Moreover, in semiconductor device 1a, the logic chip 7 is mounted in the center section 
of the wiring substrate 2, memory 3 and 4 is arranged above this logic chip 7, and memory 5 and 
6 is arranged under the logic chip 7. 

[0050] As shown in drawing 10 , it connects with the clock signal input terminal CKIN of memory 
3-6 in the shape of an X character focusing on the clock signal output terminal CKOT of the 
logic chip 7, respectively, and the clock signal wiring CKIO is wired so that the clock signal wiring 
CKIO may serve as the minimum distance linearly. 

[0051] Therefore, in the wiring distance of the clock signal output terminal CKOT of the logic 
chip 7, and the clock signal input terminal CKIN of memory 3-6, it is short and isometry can be 
wired, respectively. 

[0052] As shown in the gestalt 1 of said operation, after wiring formation of the clock signal 
wiring CKIO connects the clock output terminal CKOT of the logic chip 7 to wiring formed in the 
inner layer of wiring substrate 2 directly under with beer, it wires, respectively to directly under 
[ of the clock signal input terminal CKIN of memory 3-6 ], and forms the wiring by connecting 
with each clock signal input terminal CKIN with beer again. 

[0053] By it, according to the gestalt 2 of this operation, the surface mount of other electronic 
parts, such as resistance on the wiring substrate 2 and an electrostatic-capacity component, is 
carried out, even if it is the case where there is constraint which cannot arrange memory 3-6 to 
the periphery of four sides of the logic chip 7, in the wiring distance of the clock signal output 
terminal CKOT of the logic chip 7, and the clock signal input terminal CKIN of memory 3-6, it is 
short and isometry can be wired. 

[0054] Moreover, when the wire length of the clock signal wiring CKIO becomes short, the wiring 
substrate 2 can be miniaturized and semiconductor device 1a can be made small. 
[0055] (Gestalt 3 of operation) The configuration explanatory view of the semiconductor device 
according [ drawing 1 1 ] to the gestalt 3 of operation of this invention and drawing 12 are the 
explanatory views of the connection condition in clock signal wiring with the logic chip and 
memory by the gestalt 3 of operation of this invention. 

[0056] Also in the gestalt 3 of this operation, semiconductor device 1b which is a multi chip 
module consists of wiring substrates 2, such as a glass epoxy group plate, memory 3-6 which is 
a bare chip, and a logic chip 7 like the gestalten 1 and 2 of said operation, and the clock signal 
input terminal CKIN and the clock output terminal CKOT are formed in the core of these 
memory 3-6 and the logic chip 7, respectively. 

[0057] Even in this case, when the clock output terminal CKOT of the logic chip 7 is not formed 
in a core by constraint of a layout etc., rather than the solder bump 8 who becomes other 
terminals formed in the logic chip 7, this clock output terminal CKOT is brought close to a core, 
and is arranged. 

[0058] Moreover, in semiconductor device 1b, as shown in drawing 1 1 , the logic chip 7 is 
mounted in the rear face of the wiring substrate 2, and memory 3-6 is mounted in the front face 
of the wiring substrate 2. 

[0059] Memory 3-6 is arranged in line so that the clock signal input terminal CKIN of this 



memory 3-6 rrtay, if possible, approach the clock signal output terminal CKOT of the logic chip 7 
mounted in the rear face of the wiring substrate 2. 

[0060] Also in this case, as shown in drawing 1 2 , focusing on the clock signal output terminal 
CKOT of the logic chip 7 mounted in the rear face of the wiring substrate 2, in the shape of an X 
character, it connects with the clock signal input terminal CKIN of the memory 3-6 mounted in 
the front face of the wiring substrate 2, respectively, and the clock signal wiring CKIO is wired so 
that the clock signal wiring CKIO may serve as the minimum distance linearly. 
[0061] Moreover, wiring formation of the clock signal wiring CKIO is formed by wiring, 
respectively to directly under [ of the clock signal input terminal CKIN of memory 3-6 ], and 
connecting the wiring to each clock signal input terminal CKIN with beer again, after connecting 
the clock output terminal CKOT of the logic chip 7 to wiring formed in the inner layer of wiring 
substrate 2 directly under with beeg etc., as shown in drawing 1 1 . 

[0062] Therefore, in the wiring distance of the clock signal output terminal CKOT of the logic 
chip 7, and the clock signal input terminal CKIN of memory 3-6, it is sharply short and isometry 
can be wired. 

[0063] Thereby, in the gestalt 3 of this operation, since the wire length of the clock signal wiring 
CKIO can be shortened sharply, it can be stabilized more and semiconductor device 1b can be 
operated. 

[0064] Moreover, by mounting the logic chip 7 in the rear face of the wiring substrate 2, the 
wiring substrate 2 can be miniaturized further and semiconductor device 1b can be made smaller. 

[0065] As mentioned above, although invention made by this invention person was concretely 
explained based on the gestalt of implementation of invention, it cannot be overemphasized that 
it can change variously in the range which this invention is not limited to the gestalt of said 
operation, and does not deviate from the summary. 

[0066] For example, although clock signal wiring formed in a wiring substrate was considered as 
the configuration formed in the inner layer of this wiring substrate with the gestalten 1 and 2 of 
said operation, you may make it form clock signal wiring in the front face of a wiring substrate. 
[0067] In this case, as shown in drawing 13 and drawing 14 , logic chip 7a is taken as the 
configuration which does not form a solder bump in the location of the right above of the clock 
signal wiring CKIO so that the clock signal wiring CKIO formed in the wiring substrate front face 
may be avoided. 

[0068] Thereby, even when the clock signal wiring CKIO cannot form in the inner layer of a 
wiring substrate, easily, in the wire length of the clock signal wiring CKIO, it is short and isometry 
can be wired. 

[0069] Furthermore, although the gestalten 1-3 of said operation indicated the case where had 
arranged memory 3-6 to the symmetry, and the clock signal input terminal CKIN was formed in a 
core Even if it is the case where the clock signal input terminal CKIN is not formed in the core 
when memory 3-6 cannot be arranged from the constraint on a layout etc. to the symmetry or 
The shortest isometric wiring of the clock signal wiring CKIO can be easily enabled by having 
formed the clock signal output terminal CKOT of the logic chip 7 in the core. 
[0070] Moreover, in the gestalten 1-3 of said operation, although a wiring substrate and MPU 
considered as the configuration connected through the solder bump, even if the connection 
configuration of a wiring substrate and MPU is connection which except a solder bump is 
sufficient as, for example, minds ACF (Anisotropic Conductive Film: anisotropy electric 
conduction film) or a bonding wire, in the wiring distance of clock signal wiring, it is short and can 
wire isometry. 

[0071] Furthermore, according to the gestalten 1-3 of said operation, considered the 
semiconductor device as the configuration in which four memory was prepared as a 
circumference chip, but As shown in drawing 15 , semiconductor device 1c besides logic chip 7b 
which is MPU for control as a circumference chip Various circumference chips, such as the 
memory 10 of SDRAM, a flash memory (the 2nd semiconductor chip) 11, a graphic accelerator 
(the 2nd semiconductor chip) 12, and the driver 13 for liquid crystal displays (the 2nd 
semiconductor chip), may be carried. Also in this case The shortest isometric wiring of clock 



signal wiring c&h be enabled easily. 
[0072] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing 
among invention indicated by this application is explained briefly. 

[0073] (1) bringing close, boiling and preparing the clock output terminal which outputs a clock 
signal in a core rather than the core or other terminals of the 1st semiconductor chip according 
to this invention — the wiring distance of clock signal wiring — easy — the minimum distance - 
- it is — etc. — merit can be wired. 

[0074] (2) moreover, the thing for which the clock output terminal which outputs a clock signal is 
brought close, boiled and prepared in a core rather than the core or other terminals of the 1st 
semiconductor chip in this invention, either of the 1st and 2nd semiconductor chip is mounted in 
the front face of a wiring substrate, and another side is mounted in a rear face — the wiring 
distance of clock signal wiring — easy — more — the minimum distance — it is — etc. — merit 
can be wired. 

[0075] (3) Since a wiring substrate can be further made small, being stabilized and operating a 
semiconductor device by the above (1) and (2) in this invention, the dependability of a 
semiconductor device can be improved sharply and miniaturization of a semiconductor device 
and low cost-ization can be realized. 



[Translation done.] 



